x)Clx=1-3, Br(3-x)Cl x=1-3, and IBrCl) are splendiferous soft photonic nanomaterials. 1 These are innovative super-ion inspired man-made semiconductors, which are supremely efficient to convert light energy into electricity. 2 The unified experimental synthetic technology developed for fabricating the CH3NH3PbY3 solar cell materials is extremely simple. The technology can be created in ordinary research labs inexpensively as the raw materials are solution processable, cheap and abundant. [3] [4] Because of their phenomenal photon power conversion efficiency (PCE), the CH3NH3PbY3 solar cells stand out among all other solar cells discovered till date, thereby generating a historical breakthrough in the photovoltaic solar energy technology. [5] [6] For instance, the PCE for methylammonium lead triiodide (CH3NH3PbI3, also known as MAPbI3) has grown from an initially reported value of 3.8% to a National Renewable Energy Laboratory certified value of 22.1% within a few years. Such a growth of the PCE has actually taken decades for other photovoltaic solar cells to accomplish. [5] [6] Nevertheless, the extraordinary and highly innovative design principles and synthetic routes discovered during the study of the CH3NH3PbY3 and their halogen derivatives are suggested to assist the invention of the next generation trihalide based perovskite solar cell materials. [6] [7] The mechanisms such as the 'ion migration', 8a 'defect tolerance and migration', 8b-c and several others 9 are also introduced to this research field for the fundamental understanding of the stability, device based performance, and environmental degradation mechanisms associated with these solar cells. 10, 11 The scientific community has witnessed the spectacular research advancements of the area of trihalide-based photovoltaic perovskite solar cells within a very short time. Not only this, but it also witnessed the frequent use of a scientific terminology 'organometallic or organometal' to address these solar cell systems. It was actually in 2009 Kojima et al. have introduced this terminology to the scientific community by incorporating the phrase 'organometal halide perovskites …' in the title of their paper.
5b This interesting paper appeared in the Journal of American Chemical Society is highly cited. The research summarized in it is impressively one of the origins that has motivated many researchers to conduct analogues studies since it included a PCE of 3.8% for what is recognized today as the highest performance solution processable perovskite solar cell CH3NH3PbI3, thus leading to many research articles published in later years.
The use of the suggested terminology continues to appear vigorously, which is evident of many titles, topics and texts of the massively appeared peer-reviewed research publications of the high impact journals, such as Energy and Environmental Science, [11] [12] Nature Chemistry, Photonics and Communications, [13] [14] Advanced Materials, [15] [16] Science, 34, 17 Journal of the American Chemical Society, 18 and many other chemistry and materials based Journals of the Wiley, Elsevier, Springer, Macmillan Publishers, and the Royal and American Society Sciences. [3] [4] [7] [8] [11] [12] [13] [14] [15] [16] [17] [18] Neither the reviewers, nor the authors put emphasis on majority of these published peer-reviewed research papers to identify and analyze which part of the CH3NH3PbY3 system is organometallic, and which parts of it are an inorganic and an organic-inorganic.
To validate the statement above, let us now look at the histograms depicted in Figs. 1a) and b) that are generated using the Web of Science database. 19 These suggest that there is undoubtedly an upsurge of scientific interest in the halide-based perovskite solar cell research since 2009. In the other instance, some authors refer the CH3NH3PbY3 perovskites to as organometallic. Providing evidences, we include a few peer-reviewed published articles that are having the titles such as 'Electroluminescence from organometallic lead halide perovskiteconjugated polymer diodes', 20 'Two-photon absorption in organometallic bromide perovskites', 21 'Deciphering halogen competition in organometallic halide perovskite growth', 22 'Third-order optical nonlinearities in organometallic methylammonium lead iodide perovskite thin films', 23 'Organometallic perovskite metasurfaces', 15 'Organometallic halide perovskites: Sharp optical absorption edge and its relation to photovoltaic performance', 24 'Turning a disadvantage into an advantage: synthesizing high-quality organometallic halide perovskite nanosheet arrays for humidity sensors, 25 and 'Highly reproducible organometallic halide perovskite microdevices based on top-down lithography', 26 etc.
For curiosity, we have also performed another survey using the same database, 19 but this time with the phrase "organometallic halide perovskite". An interest towards this end was to see how many times this phrase is invoked in the peer-reviewed articles published till date to address the CH3NH3PbX3 perovskites and their mixed halogen derivatives. Interestingly, the resulting number of articles resulted with this phrase were ca. 11 and 73 when we constricted the search options to TITLE and TOPIC, respectively. And, when this phrase was changed to 'organometallic perovskite', and researched, the number of articles increased to become 24 and 97, respectively. Clearly, an organometallic compound traditionally yet potentially drives an inorganic metal containing system to sustain coordination with an organic moiety through a direct bonding link, 28 which, in numerous occasions, is mixed character of bonding interactions (ionic plus covalent). 29 Thus considering these backgrounds into account, the answer to the question raised above In fact, it is certainly not that difficult to discriminate organic-inorganic hybrid perovskites from organometallic perovskites. 30 The often cited formula CH3NH3PbY3 that identifies the term 'methylammonium lead trihalides' is the consequence of an well-defined marriage between two monomeric subunits. These two subunits are CH3NH3 + and PbX3 -. The former is purely organic and acidic, while the latter is entirely inorganic and basic. Their unified combination facilitates significant transfer of charge between the bonding and antibonding molecular orbitals (> 0.14 e, larger than typical value << 0.1 e), forming an ion-pair of the form CH3NH3 + PbX3 -as likely as Na δ+ Cl δ-. 31 Because of this specific union between the two monomeric fragments scientists call the resulting system as hybrid, which is not predominantly driven by electrostatics only, suggested in numerous instances. [35] [36] [37] [38] There are other potentially attractive interactions such as induction (polarization and charge transfer), and dispersion that appreciably contribute unbelievably largely to the geometrical stability as well. kcal mol -1 , respectively, with the block geometry was energy-minimized with PBEPBE/aug-ccpVTZ(CH3NH3 + )/aug-cc-pVTZ-PP(SnI3 -) using Gaussian 09, 32 where SAPT represents the Symmetry-Adapted Perturbation Theory corroborated in the PSI4 code. 33 This result clarifies the fact that the intermolecular binding interaction between the organic and inorganic species in CH3NH3PbX3 is not just ionic as previously suggested, [35] [36] [37] [38] but it contains significant amount of covalency.
Nevertheless, the bond metallicity can be defined by the relation ξJ = ρ(r)/∇ 2 ρ(r) at bond critical point (bcp) between bonded atomic basins in inter(or intra)molecular domains, where ρ(r) and ∇ 
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